IMPORTANCE Presently, the clinical standard for reporting the results of an amyloid positron emission tomography scan is to assign a dichotomous rating of positive or negative for the presence of amyloid. In a 4-year longitudinal study, we investigated whether using a continuous measure of the magnitude of baseline amyloid burden would provide valuable information about the rate of future cognitive decline over the subsequent 4 years compared with a dichotomous measure in middle-aged and older adults.
T he advent of in vivo amyloid imaging has resulted in a corpus of cross-sectional data that indicate that cognitively normal older adults vary considerably in their magnitude of amyloid deposition. Those in the higher range of amyloid burden often demonstrate deficits in episodic memory, 1-5 a hallmark of Alzheimer disease (AD), and other domains of cognition. 4, [6] [7] [8] [9] Contemporary models of AD posit that healthy individuals harboring elevated amyloid pathology are in a preclinical stage of AD and on a trajectory toward developing dementia. 10, 11 Longitudinal studies of an amyloid-cognition relationship in cognitively normal adults are limited, and to date most studies have reported greater rates of episodic memory decline for amyloid-positive adults compared with amyloid-negative adults. [12] [13] [14] [15] These studies have largely treated amyloid as a categorical variable, classifying individuals as either amyloidpositive or negative based on study-specific thresholds. This dichotomous approach has been valuable for establishing that the presence of suprathreshold amyloid deposition is associated with greater cognitive decline. However, a dichotomous approach provides limited information about the potential continuous relationship between amyloid burden and cognitive decline. Given that amyloid burden exists on a continuum, increasing baseline amyloid burden may predict a corresponding increase in the rate of future cognitive decline. Furthermore, dichotomous approaches rely on selecting a positivity threshold, with methods varying across studies. A conservative threshold may incorrectly exclude individuals who are actually amyloid-positive, while a more liberal threshold is more likely to include some false positive results. Using a continuous standardized uptake value ratio (SUVR) avoids these issues.
The present approach used data from the Dallas Lifespan Brain Study to evaluate the dose-response relationship between continuous baseline SUVR and cognitive decline over 4 years. In an earlier cross-sectional study 6 that also used participants from the Dallas Lifespan Brain Study, we reported such a dose-response correlation, with higher amyloid burden associated with slower processing speed and a lower reasoning ability. A recent longitudinal study by Lim et al 16 divided amyloid-positive participants (including both cognitively normal adults and those with mild cognitive impairment) into higher and lower amyloid burden groups. They reported greater cognitive decline in the higher amyloid group compared with the lower amyloid group, supporting the possibility of a doseresponse relationship. The present study differs from Lim et al 16 and other studies by treating amyloid as a continuous variable, controlling for dichotomized amyloid status, and comparing the results yielded by both continuous and dichotomous approaches. Moreover, we examined whether results differed when amyloid positivity was dichotomized using 2 different thresholds.
A second important feature of this study is the inclusion of both middle-aged and older adults (ages 40-89 years). To our knowledge, most amyloid imaging research to date has focused only on older adults (age 60 years and older). Recently, randomized clinical trials have increasingly targeted middleaged adults for interventions, 17 but almost nothing is known about amyloid burden in middle age. Although we found at baseline 6 that middle-aged adults (ages 40-59 years) had lower amyloid burden than older adults, there was considerable variance in baseline amyloid levels, and we considered the possibility of finding a dose-response relationship between amyloid and cognitive decline as early as middle age.
Methods

Participants
The study includes the first 184 Dallas Lifespan Brain Study participants who completed amyloid positron emission tomography (PET) scans, structural magnetic resonance imaging (MRI) scans, and a cognitive battery at baseline and who returned for a 4-year follow-up. A total of 255 participants were eligible to return, of whom 189 returned (retention rate, 74%). Reasons for participants not returning included 7 participants who died, 18 who were in poor health, 14 who were not interested in returning, and 28 who were lost to follow-up. In addition, 3 participants were excluded because their MRI results had poor image quality and 2 were excluded because of computer malfunctions, for a final sample of 184 adults. Those who continued to participate in the study did not differ significantly from those lost to follow-up as a function of age, baseline SUVR, years of education, sex, or apolipoprotein ε (APOE) carrier status (P values ranged from .46-.83). The median (SD) follow-up time was 3.82 (0.32) years. At baseline, all participants had a Mini-Mental State Examination (MMSE) score of 26 or more. At follow-up, MMSE scores were 25 or more. All participants were recruited locally from advertisements and public talks and were screened for neurological and psychiatric disorders, loss of consciousness for more than 10 minutes, a history of drug or alcohol abuse, and having undergone major heart surgery or chemotherapy within 5 years. All were native English speakers and right handed. This study was approved by the University of Texas Southwestern and the University of Texas at Dallas institutional review boards. All participants provided written informed consent and were debriefed according to human investigations committee guidelines.
Cognition
Five cognitive outcome measures were derived from the cognitive battery. were converted to z-scores in the 40-to 89-year-olds, and the follow-up scores were z-transformed using the baseline mean and standard deviation. Finally, raw MMSE scores were used as an estimate of overall cognitive status.
MRI Protocol
Participants were scanned using a 3-T Philips Achieva scanner with an 8-channel head coil. High-resolution anatomical images were collected with a T1-weighted magnetization-prepared rapid gradient-echo sequence with 160 sagittal slices (field of view ,204×256×160mm;voxelsize,1×1×1mm 3 ; time to repetition, 8.1 milliseconds; echo time, 3.7 milliseconds; flip-angle, 12°). Anatomical images were processed using FreeSurfer, version 5.3 (FreeSurfer) (http://surfer.nmr.mgh.harvard.edu/) 25, 26 with thorough manual editing. 27 FreeSurfer volumetric segmentation was used to obtain cortical parcellations according to the Desikan-Killiany atlas.
28
PET Protocol
Participants were injected with a 370 MBq (10 mCi) bolus of 18 Fflorbetapir. A 2-frame by 5-minute each dynamic emission acquisition was started 50 minutes postinjection on the same ECAT HR PET scanner (Siemens Healthineers) for all participants. The detailed acquisition procedures were identical to those described previously.
6,29 Each baseline PET scan was coregistered to the corresponding baseline MRI using FLIRT (https: //fsl .fmrib.ox.ac.uk/fsl) 30 with a mutual-information cost function. No partial volume correction was performed. The mean cortical SUVR was computed as a continuous measure of amyloid burden by averaging across 7 FreeSurfer-derived regions of interest (dorsolateral prefrontal, orbitofrontal, lateral parietal, lateral temporal, precuneus, isthmus cingulate, and rostral anterior cingulate cortices) and normalizing to the whole cerebellum. Two dichotomous measures of amyloid status were generated. The first amyloid status variable defined positivity as in past studies, 13, [31] [32] [33] by setting the threshold at 2 SD above the mean SUVR for a young reference group (30-to 39-year-olds in our sample; SUVR threshold = 1.09). We also generated a second amyloid status variable using a more stringent threshold of 3 SD above the mean for the young reference group (SUVR threshold = 1.12). The resulting distributions across age can be found in eFigure 1 in the Supplement. Only participants aged 40 to 89 years were included in subsequent analyses.
Data Analysis
For the primary analysis, linear mixed models were conducted with SUVR (treated as a continuous variable), the time of the test (baseline vs 4-year follow-up) and the SUVR × time interaction entered to predict changes in each cognitive measure. Baseline age, APOE, sex, and education were included as covariates. The covariate × time interactions were tested and removed if they did not approach significance (P > .10)toconserve statistical power. The age × SUVR × time interaction was tested to ensure that the effect of amyloid on cognitive decline did not differ as a function of age and did not approach significance in any model. Finally, cognitive score intercept was included as a random effect to account for individual differences in baseline performance. We also developed a less sensitive, but roughly analogous, nonparametric model by calculating Spearman correlations between SUVR and cognitive change scores while controlling for age, APOE, sex, education, and baseline cognitive performance. A second linear mixed-model analysis identical to the previously described model was performed, but it included dichotomized amyloid status as a covariate, allowing us to assess whether continuous SUVR explained additional variance beyond dichotomized amyloid status. Next, we conducted the same linear mixed models analyses, removing continuous SUVR as a predictor, and examined the effect of dichotomized amyloid status on cognitive decline. Finally, subsample analyses were conducted separately on amyloid-negative and positive subgroups and on middle-aged adults (aged 40-59 years) and older adults (aged 60-89 years). All analyses were performed in SPSS, version 23 (IBM). Table 1 presents descriptive information about the sample. Independent t tests indicated that amyloid-positive participants were older and more educated than amyloid-negative participants, and χ 2 tests showed a trend for a higher proportion of carriers of APOE ε4 among amyloid-positive participants. No demographic differences occurred when pairedsamples t tests compared amyloid-positive and negative groups for the 2 thresholds (see eTable 1 in the Supplement for additional sample information).
Results
Demographics
Dose-Response Relationship Between Amyloid and Cognitive Decline
Whole Sample (Ages 40-89 Years) The primary analysis examined the dose-response relationship between continuous baseline SUVR and cognitive change over 4 years. The analysis yielded significant SUVR × time interactions for 4 cognitive measures: episodic memory, processing speed, vocabulary, and MMSE, but not reasoning ( Table 2) . To interpret these interactions, simple slope analyses were used to project trajectories of cognitive change for 4 values of SUVR (1.0, 1.2, 1.4, and 1.6), holding all other fixed effects constant (Figure 1) . These values were chosen as meaningful markers of the magnitude of amyloid burden, with 1.0 corresponding to amyloid negativity, 1.2 to low amyloid burden, 1.4 to moderate amyloid burden, and 1.6 to high burden. As shown in Figure 1 , the 4 interactions occurred because increasing baseline SUVR was associated with increasing cognitive decline. A nonparametric Spearman correlation analysis yielded a significant correlation between changes in SUVR and MMSE (r = −0.168; 95% CI, −0.33 to −0.1; P = .03), a trend for episodic memory change (r = −0.135; 95% CI, −.028 to 0.03; P = .08) and nonsignificant results for vocabulary (r, −0.099; 95% CI, −0.25 to 0.06; P = .20) and processing speed (r, −0.023; 95% CI, −0.19 to 0.14; P = .76), with confidence intervals based on 1000 bootstrap samples. Figure 2 depicts individual trajectories of change for participants as a function of age and amyloid burden. Although there was considerable variability in individual trajectories of cognitive change, declines were more consistently observed in older adults with high amyloid burden.
Next, we examined the SUVR × time interaction, while controlling for dichotomized amyloid status. Using the 2-SD amy- a Parameter estimates, standard error, and P values are reported above for each cognitive outcome. The primary predictor of interest, the SUVR × time interaction, was significant for episodic memory, processing speed, vocabulary, and MMSE, indicating a significant dose-response relationship between baseline amyloid burden and cognitive change. There was also a significant positive main effect of time for episodic memory, processing speed, vocabulary, and reasoning, indicating that there was an increase over time in these variables independent of amyloid burden. Next, we detected a significant age × time interaction for processing speed and reasoning, such that old age was also associated greater cognitive decline, independent of amyloid burden. The age × time interaction failed to reach marginal significance for the remaining cognitive variables and was removed from the models (eFigure 2 in the Supplement). There was a marginally significant education × time interaction, such that increasing education was associated with more positive change in MMSE. The education × time interaction failed to reach marginal significance for the other cognitive variables and was removed from the models. APOE × time, sex × time, and age × SUVR × time estimates for all cognitive variables failed to reach marginal significance and were removed from the models.
b P < .05. (23) 14 (29) 24 (20) 11 (31) 27 (20) Abbreviations: APOE, apolipoprotein; SUVR, standardized uptake value ratio.
a Means (SD) (or percentages for categorical variables) are presented for all predictors and covariates for the full sample. Independent t tests indicated that amyloid-positive participants were older and more educated than amyloid-negative participants (at both thresholds) and χ 2 tests showed a trend for a higher proportion of carriers of APOE ε4 among amyloid-positive participants only for the 3-SD threshold. No demographic differences occurred when paired-samples t tests compared amyloid-positive and negative groups for the 2 thresholds. Figure 3 shows that at both thresholds, amyloid-positive participants exhibited decline in episodic memory and vocabulary while amyloidnegative participants did not.
Amyloid-positive and Negative Subsample Analyses
To further verify the continuous relationship of amyloid burden to cognitive decline, we conducted the same doseresponse analyses separately for amyloid-positive and negative participants. For the amyloid-positive group using the 2-SD threshold (n = 49), the SUVR × time interaction was again significant for episodic memory ( For the amyloid-negative group, significant SUVR × time interactions were not detected for any cognitive measure at either threshold (eTable 5 in the Supplement).
Middle-aged and Older Adult Subsample Analyses
Although amyloid burden was lower among middle-aged adults compared with older adults (Figure 2 ; eFigure 1 in the Supplement), we considered that a dose-relationship could still exist among only middle-aged adults (n = 51). The analyses yielded 1 significant SUVR × time interaction for vocabulary (Est [SE] = −2.05 [0.86]; 95% CI, −3.78 to −0.33; P = .02) (eTable 6 in the Supplement). However, the interaction was driven by 1 individual with the highest SUVR and greatest vocabulary decline (eFigure 4 in the Supplement). When removed, the interaction became nonsignificant (P = .21). Interestingly, post hoc examinations revealed that this outlier and the 2 other individuals with the highest SUVR in middle age were APOE ε4/ε4 and exhibited vocabulary decline. Finally, for a comparison with other studies that included only older adults, we repeated the analyses among Linear mixed models were used to assess the effect of increasing baseline SUVR on the trajectory of cognitive performance from year 0 to year 4. The SUVR × time interaction was significant for episodic memory (EM) (A), processing speed (B), vocabulary (Vocab) (C), and Mini-Mental State Examination score (MMSE) (D), indicating that a dose-response relationship existed between baseline amyloid burden and cognitive change. The models consistently projected that increasing baseline values of SUVR were associated with increasing cognitive decline from year 0 to year 4 (see eMethods in the Supplement for description of the simple slope method used to generate projections). For episodic memory and vocabulary, estimated change at an SUVR of 1.0 reflected no change (EM = 0.09; Vocab = 0.06), while an SUVR of 1.6 was associated with declines (EM = −0.62; Vocab = −0.27). Declines in processing speed were predicted even at an SUVR of 1.0 (−0.33) but the rate of decline increased with SUVR such that an SUVR of 1.6 was associated with greater decline (−0.60). At an SUVR of 1.0, MMSE was associated with an increase (0.72), but this practice effect diminished with increasing SUVR and at an SUVR of 1.6 MMSE declined (−0.29). 
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Discussion
This study provides evidence of a dose-response effect in which the magnitude of baseline amyloid burden predicted the rate of cognitive decline over 4 years in cognitively normal adults, even after controlling for dichotomized amyloid status. These results suggest that the degree of amyloid burden provides potentially important additional information about the rate of expected cognitive decline that is not available from a dichotomous positive/negative categorization. These findings may have important implications for projecting clinical outcomes on the basis of an amyloid PET scan, as well as for understanding the effect of amyloid in preclinical AD. Additionally, we report the effects of amyloid on cognitive decline among middle-aged adults, who to our knowledge have rarely been studied, and found limited evidence for a dose-response relationship in this group.
Dose-Response Effect of Baseline Amyloid on Cognitive Decline
Episodic memory decline is the signature behavioral characteristic of AD, and longitudinal studies that model amyloid as a dichotomous variable have confirmed that the presence of amyloid in cognitively normal adults predicts greater episodic memory decline. [12] [13] [14] [15] 34 Here, we observed a dose-response effect of baseline amyloid burden on 4-year episodic memory decline. At low SUVR, there was no change in episodic memory, but increasing SUVR predicted steeper rates of episodic memory decline. These findings remained after controlling for amyloid positivity as well as when the analysis sample was limited to only amyloid-positive adults. In addition to episodic memory, we also found significant dose-response effects across several cognitive variables (processing speed, vocabulary, and MMSE) that attested to the broad effect of amyloid. In a related study, Lim et al 16 focused on amyloidpositive adults, combining cognitively normal participants with those with mild cognitive impairment and dichotomizing them into low and high amyloid groups. They reported a greater memory decline for the group with higher amyloid compared with the group with lower amyloid. This study expands on these findings by demonstrating a continuous dose-response relationship between amyloid burden and cognitive decline across a range of domains in healthy adults. These findings suggest that the magnitude of amyloid burden may be useful in projecting the rate of future cognitive decline, with those with the greatest burdens showing the most decline. Similarly, Chételat et al 35 demonstrated a dose-response effect of amyloid burden on cortical atrophy, suggesting that a doseresponse effect may generalize to other AD biomarkers.
Dichotomous vs Continuous Amyloid
When we treated amyloid as a dichotomous variable, analyses yielded fewer significant effects of amyloid on cognitive decline, and the decline trajectories appeared to be more modest for amyloid status ( Figure 3 ) compared with the results for continuous SUVR (Figure 1) . Furthermore, when dichotomized amyloid status was included as a covariate, the continuous SUVR effect remained significant for several cognitive domains. This provides additional evidence supporting using a dose-response approach. We also found that varying the positivity threshold used to define dichotomized amyloid status resulted in somewhat different outcomes while predicting cognitive decline. Significant effects of amyloid status alone on cognitive decline were observed for episodic memory and vocabulary using both thresholds, although the effects using a threshold 3-SDs above the young adult mean were of slightly greater magnitude than the effects using the more liberal 2-SD threshold. However, when amyloid status was included as a covariate in the continuous SUVR analysis, the dose-response effect remained significant for episodic memory, vocabulary and MMSE using the 2-SD threshold, but was significant only for MMSE when using the 3-SD threshold. These findings highlight that dichotomous measures of amyloid may omit useful information and that selecting a positivity threshold can influence results. Our results, when combined with previous findings, 16, 35 may have implications for the recently proposed amyloid/tau/neurodegeneration framework 36 that relies on the dichotomous classification of multiple AD biomarkers.
Amyloid and Middle Age
Although the SUVR uptake observed in middle age is typically relatively low, 6 we hypothesized that middle-aged individuals with a high SUVR relative to their peers would exhibit steeper cognitive declines. In this group, there was a doseresponse relationship of amyloid burden on vocabulary decline only. We noted, post hoc, that this result was driven by 3 outliers who had the highest SUVRs and who on closer examination were found to be the only 3 participants with the APOE ε4/ε4 allele in the 40-to 59-year age group. This finding, while anecdotal, provides qualitative evidence suggesting that APOE ε4 is an important factor in preclinical AD in middle age. This is consistent with autopsy findings 37 that demonstrate that amyloid plaques are already prevalent in middle age (particularly among 50-to 59-year olds) in carriers of APOE ε4.
Recent findings 38,39 provided some impetus for the possibility that relatively high amyloid burden within the subthreshold range may be predictive of future cognitive decline. However, we failed to find evidence for this in our results when we treated SUVR as a continuous variable among the amyloid-negative participants or in middle age after removing the APOE ε4/ε4s homozygotes. It is possible, however, that nonspecific binding in the amyloid-negative range obscured the effect of low amyloid deposition, especially as no corrections for partial volume effects were performed. Longer follow-ups and longitudinal measurements of increasing amyloid burdens may allow for the detection of subthreshold effects of amyloid on cognition.
Limitations
It is possible that this sample may be underpowered to detect subtle effects, particularly in the subsamples. We also note that the effects were more limited when less powerful nonparametric analyses were applied to accommodate the nonnormal distribution that is characteristic of amyloid. However, the amyloid-positive sample has a more normal distribution, and the dose-response effect remains significant for episodic memory among amyloid-positive participants. Finally, because our sample was recruited based on being healthy, we do not have assessments of clinical function on these participants, which would be desirable as the participants age and potentially progress to developing mild cognitive impairment or AD. However, these findings establish that increasing amyloid burden is predictive of cognitive decline in our sample, regardless of clinical status.
Conclusions
We demonstrate a dose-response relationship between the magnitude of amyloid burden at baseline and the rate of cognitive decline over a 4-year follow-up in healthy adults, particularly for episodic memory. These results suggest that the magnitude of amyloid deposition predicts those likely to be on a more negative cognitive trajectory, potentially heading toward dementia, and provides potentially important additional information about the rate of expected cognitive decline that is not available from a dichotomous positive/ negative categorization. Funding/Support: This study was supported by funding from grants 5R37AG-006265 (DP) and RC1AG036199 (DP) from the National Institute on Aging and also received support from the Alzheimer's Association and the Aging Mind Foundation. The tracer was freely provided by Avid Radiopharmaceuticals, which also provided funds for PET imaging.
Role of the Funder/Sponsor: The funding organizations had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and decision to submit the manuscript for publication. Amyloid burden at baseline (Baseline Mean Cortical SUVR) is plotted as a function of age at baseline. Additionally, the dichotomization of SUVR into Amyloid Positive (red) and Amyloid Negative (yellow) groups is shown, with a threshold at 1.09 (left) and 1.12 (right) based on 2 or 3 standard deviations, respectively, above the mean uptake in the youngest subjects (age 30-39). Restricting the analysis to middle-aged adults (age 40-59 at baseline), yielded a significant SUVR x Time interaction for vocabulary with increasing SUVR predicting declining vocabulary. However, a post-hoc examination of the three participants with the highest SUVRs (shown in magenta) revealed that these three were APOE 4/ 4 homozygotes-the only three in this middle-aged sample. When these three participants were removed from the analysis, the effect became nonsignificant.
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eFigure 5. Projections of the Impact of Increasing Magnitude of Baseline SUVR over a 4-Year Time Interval on 4
Measures of Cognition in Older Adults. Linear Mixed Models were used to assess the impact of increasing baseline amyloid burden (SUVR) on the trajectory of cognitive performance from Year 0 to Year 4 in older adults alone (age 60-89 at baseline). Similar to the results in the whole sample (age 40-89), the SUVR x Time interaction was significant for (a) episodic memory, (b) processing speed, (c) vocabulary and (d) MMSE, indicating a dose-response relationship between baseline amyloid burden and cognitive change. In order to evaluate the significant SUVR x time interactions, estimated means were computed for each time point based on increasing values of SUVR (1.0, 1.2, 1.4, 1.6). Across episodic memory, processing speed, vocabulary and MMSE, the model projected that high levels of SUVR (1.6) consistently predicted cognitive decline, while negative or low levels of SUVR (1.0, 1.2) predicted modest or no cognitive decline (or in the case of MMSE, a practice effect). Means and standard deviations (or percentages for categorical variables) are presented for all predictors, covariates and cognitive outcome variables for the full sample. Independent t-tests and chi-square tests were used to test for differences between amyloid positive and negative groups, using the more stringent 3SD threshold. Individuals who were amyloid positive at baseline were older, more educated, and marginally more likely to be APOE e4 carriers than amyloid negative individuals. Amyloid positive individuals also exhibited greater decline (based on change scores) in episodic memory, processing speed, vocabulary and a trend for reasoning than amyloid negative individuals. However, these change scores are unadjusted for covariates, and the primary analyses with linear mixed models are more appropriate tests to properly measure the relationship between amyloid burden and cognitive decline while accounting for possible confounds with covariates such as age. a p<.05 in italics 
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Est ( Parameter estimates and standard errors are reported above for each cognitive outcome in the whole sample. Both SUVR and Amyloid Status (2SD or 3SD threshold) was included in these models, to assess whether continuous SUVR was a significant predictor of cognitive decline even 
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Effects of Time Time
Est ( Parameter estimates and standard errors are reported above for each cognitive outcome in the whole sample. The primary predictor of interest for these analyses was the Amyloid Status x Time interaction, assessing whether the presence of tracer uptake above the amyloid positivity threshold (either 2SD or 3SD) was predictive of greater cognitive decline then uptake below the threshold. The Amyloid Status x Time interaction was significant for episodic memory and vocabulary, regardless of positivity threshold. Unlike the analyses with continuous SUVR, there was not a significant Amyloid Status x Time for MMSE or processing speed. Similar to the continuous SUVR analyses, we detected a significant Age x Time interaction for processing speed and reasoning, such that old age was also associated greater cognitive decline, independent of amyloid burden. Parameter estimates and standard errors are reported above for each cognitive outcome in amyloid positive adults, with positivity determined for both 2SD and 3SD thresholds. The primary predictor of interest, the SUVR x Time interaction, was significant for episodic memory and margrinally significant for MMSE, regardless of positivity threshold. This indicates that there is a dose-response relationship between amyloid burden and episodic memory decline within the smaller amyloid positive only sample. Unlike in the whole sample, the SUVR 
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Effects of Time Time
Est ( Parameter estimates and standard errors are reported above for each cognitive outcome in amyloid negative adults, with negativity determined for both 2SD and 3SD thresholds. . There were no significant SUVR x Time interactions for any cognitive variable regardless of threshold, suggesting relatively high SUVR within the amyloid negative range is not associated with cognitive decline. However, there was a significant Age x Time interaction for processing speed (and a marginal significant Age x Time for reasoning), such that old age was predictive of greater processing speed decline, independent of amyloid burden (see eFigure 3). There was also a significant Education Parameter estimates and standard errors are reported above for each cognitive outcome in the older adult subsample (n=123). Results were very similar to those for the larger sample aged 40-89, suggesting the whole sample effects were primarily driven by the older adults. The SUVR x Time interaction was significant for episodic memory, processing speed, vocabulary and MMSE, indicating a significant dose-response relationship between baseline amyloid burden and cognitive change (see eFigure5). There was also a significant positive main effect of Time for episodic memory, processing speed, vocabulary, reasoning and MMSE, indicating that there was an increase over time in these variables independent of amyloid burden. Next, we detected a significant Age x Time interaction for processing speed and reasoning, such that old age was associated with greater cognitive decline, independent of amyloid burden. The Age x Time interaction failed to reach marginal significance for the remaining cognitive variables are was removed from the models. Education x Time, APOE x Time, Sex x Time, and Age x SUVR x Time estimates for all cognitive variables failed to reach marginal significance and were removed from the models. a p<.05 in italics.
